Increasing contamination of water resources in the world and our country and decreasing water quality over time, not having met the objectives of utilization of water resources; it has increased the importance of water management. The monitoring of the water resources and evaluation of these monitoring results have given direction to the studies' outcome in order to control factors that pollute water resources and reduce water quality. Nilüfer Creek is very important for both being a source of drinking and potable water and a discharge area for wastewaters for the city of Bursa. In this study, the results of the analysis belonging to the period between 2002-2010 which are taken from 15 points by General Directorate of Bursa Water and Sewerage Administration (BUWSA) were evaluated in relation to water quality of the Nilüfer Creek. Non-parametric methods were used in the evaluation of the water quality data due to the lack of normally distributed data. The identification of the best represented parameters of the water quality was provided by applying Principal Component Analysis. According to results of the analysis, the best representative 9 parameters from the 19 water quality parameters were defined as parameters of BOD 5 , COD, TSS, T.Fe, Zn, conductivity, NO 2 -N, Ni and NO 3 -N that taking part of the first two components.
Introduction
Today, as a result of increased agricultural and industrial uses, with increased pollution of drinking water and use of water sources, as well as decreased water quality, utilization of the water resources purposes have become insufficient or enter below the threshold, together with rapid population growth and industrialization in developing countries.
Water resources are a natural wealth that should be used for long-term stability [1] . It is important to reveal the quality status of water resources and to protect the good quality conditions, in addition to increase the status of water resources in good condition, if they are not in good condition. Therefore, carrying out and evaluating studies are necessary to efficiently guide monitoring the quality status of the water resources.
One of the most important inputs of the developing process of countries is the management of water resources in a successful way and consequently creating the most advanced utilization level from water. Nowadays, the successful management of water resources, first of all, depends on the existence of the water quality observations that are provided the sufficient information about these resources [2] .
For protecting the rivers that provide the substantial portion of the needed water for domestic, industrial and agricultural use, there has to be monitoring of the water quality and determination of the changes in the quality. Only in this way, healthy and economical water quality management can be carried out, and both for current and future periods such management can be obtained to protect water resources in efficient ways [3] .
The most important stage in the process of data analysis is to determine appropriate statistical techniques for the data and the purpose of the study. To determine the most appropriate statistical technique in the process of data analysis, primarily the objective of the research, the sampling method, type of variables (dependent-independent, qualitative-quantitative), measuring the level of the dependent variables (nominal, ordinal, interval, ratio), parametric and nonparametric test conditions, com-pared groups (sample) or measurements (independent groups, associated measurements), number of compared groups or measurements, the number of subjects in each group and so on issues should be taken into account [4] .
Engineering applications and data sets for comparison of data sets with each other, representing the change in values, knowledge and determination of the average around the central tendency (median, mode, arithmetic mean, etc.) and measures of dispersion (variance, standard deviation, coefficient of variation, etc.) is required. In this way, it can be possible, to evaluate the data set [5] .
Whereas univariate analyses examine the effect of a single factor only, a large number of variables are used in multivariate statistical analyses which attempt to analyze the real impact of all of them and the relation between each other. To make the events more simple, to classify units examined, to destroy the dependence structure between variables and to reduce the size can be made by using multivariate statistical analyze. In many cases the objective is to reveal the relationship between the variables by reducing from the large number of variables to the small number of variables [6] . Principal Component Analysis, the best sequence of an axis or axes that will represent within the multi-dimensional area relationship between the types on the type of display, is based on projections [7] .
Multivariate statistical analysis is a set of developed methods to examine according to the information concerning the structure of the nature of the problem and to reach solutions, taking into account examined internal and external f actors of in and around a large number of events. Considering an analyzed variable in detail, does not show by itself independently of the nature of the dispersion. More or less, it is changing/relating with a variable. When examining a variable, via this variable it is not possible to accept or take control of the fixed/ uniformity all of other variables (factor, condition). This change of conditions to include problem-solving should take advantage of multivariate statistics to achieve realistic solutions. Principal Components Analysis is a utilized method that in order to obtain a variable with p > 2 data matrices are associated with each other, independently of each other and to a lesser number of new data structures. It is used to derive new variables that have fewer and no correlation between them, from the data which have high level of correlation between them and to make data reduction [8] .
Regarding observations, this is a collection of a large number of the data matrix which includes X data consisting of n observations and p variables. The axes of the shape cannot be perpendicular to each other and cannot define because there cannot be complete independence between the variables in question. On the other hand, axes perpendicular to each other will provide more information. For this purpose, it is provided that the axes perpendicular to each other provide that they have not changed the total variance of points along the first axis by making a transformation. Also, in this proposed method by Harold Hotelling standardized Z data matrix is used [9] .
T pxp to the transformation matrix, 
provided the condition of the smallest value of m determines recognized as important the number of principal components. In short, the basic components approach is used to eliminate the dependency structure and for the purposes of dimensionality reduction. A part of the original variables related to the existing knowledge can be lost and/or neglected as a result of a lower dimensional space representation, summarizing of the data expressed in the form of size reduction or data reduction [10] .
It is suggested to use a smaller number of Principal Component instead of using p units original variable to analyze the data if an important part of the total variance in the data as disclosed by a small number of Principal Component [11] . If they are fully correlated with each other of the original variables, it is explained the all of the variance in the first Principal Component data. In other words, when the relationship between the variables increases, also the degree of data reduction increases equally [12] . Thus, in case of the original variables correlated high degree with each others, it is possible to reduce very few variables without having significant loss of many variables information [10] . In order to interpret correctly and effectively by use of Principal Components Analysis the ratio of the first two or three components of the total variation must be greater than 25% [13] .
The purpose of this study is to apply Principal 
Materials and Method

Study Area and Sampling Points
Nilüfer Creek which is one of the most important rivers of Marmara Region, has a great importance in terms of being a source of drinking water for the city of Bursa, as well as facilitating the majority of wastewater being discharged to the receiving environment. Nilüfer Creek, in particular as a result of these discharges was faced with very intense pollution. In this situation, water quality of Nilüfer has been degraded over the years, and Nilüfer ceases to be a clean and livable place as before. Reduction has been in the quality of agricultural products irrigated with water from the river, the number of people consuming these products, and also use of this river's water has distorted their health. Moreover, the odor problem has negatively affected the public around the river, together with heavy pollution in the river.
Turkey's water basins are shown in Figure 1 [14] . Nilüfer Creek is located in Susurluk Basin which has a flow potential of 5.43 km 3 per year and has also 2.9% of the water potential of Turkey's rivers.
Nilüfer Creek, which is born in the southern slopes of Uludağ mountain and fed by many streams, is watering plains of Bursa and Karacabey. As a result of domestic and industrial wastewater discharges, especially made into it, the creek was faced with very intense pollution. The creek's water quality, due to domestic, industrial and agricultural reasons has decreased from the source to the end. Polluting elements in the Nilüfer Creek are: wastewaters resulting from residential areas without water treatment plant and reaching to the creek, wastewaters based on non-measures treatment industry, pollution from agricultural sources to reach the creek, disposal of solid waste to the river and transferring pollution resulting from the atmosphere to the creek with rainfall.
Waste [16] .
The first 15 points' water quality was monitored beginning from the years 1998-1999 and the data has been collected more systematic since 2002. Therefore, the data regarding these points was evaluated at assessable quality. In this study, Principal Component Analysis that among the methods of multivariate statistical analysis have been applied to Nilüfer Creek which holds an important place for the city of Bursa. Water quality parameters have systematically monitored and measured by the General Directorate of BUWSA since 2002. A reduction of size has been done for the period of 2002-2006 and 2007-2010 and the quality of the water is tried to express together with fewer components in the analysis. Determining of the best representative water quality parameters is aimed before and after commissioning of the Urban Wastewater Treatment Plants.
Method of Analysis
In this study, Principal Component Analysis that among the methods of multivariate statistical analysis have been applied to the observation values made up the annual average and obtained the period of 2002-2010 and 19 parameters that taken sample from 15 measuring points by BUWSA and are shown in Figure 2 indicated the water quality of Bursa Nilüfer Creek. Thus, it is tried to reach the best representative parameters that are the fewer numbers and immeasurable structures, of Nilüfer Creek water quality and to explain the water quality of the measurement points on the basis of these components. Also, the data is divided in two Table 5 .
Results and Discussion
According to the findings in the Tables 6 and 7 , it is possible to say that 6 Principal Component is derived and these components can be used as water quality parameter. The first core value is 5.595 from the six main components; the first Principal Component of the total variance explains 29.447% percent (5.595/19 Table 7 . In addition, the variance of the square of the standard deviation is calculated in the Tables 1 and 2, the variance of the conductivity variable explains a significant portion of the total variance. COD, TSS and BOD 5 parameter follows this variable. For the best representation of water quality parameters of the Nilüfer Creek, the components which their Eigen value is greater than 1 were determined. These parameters converted with Principal Components Analysis, those Principal components were shown in the Table 8 .
According to the results of the analysis, 85.4% and 86% of the Nilüfer Creek water quality can be represented by the 6 obtained Principal Component. It can be said that water quality of each main component of the creek released up to the total explained variance in Tables 6 and 7. As a result of the analysis, 29.4% and 32.7% of the water quality ev ears to represent the en app 1 st component in both sampling periods. Due to the necessity of being larger proportion of the total variation in the first 2 or 3 items than 25%, it is possible to interpret the results of analysis in order to use the Principal Component Analysis effectively. Six Principal Component, parameters of the components (variables) and the percentages of the variance components are summarized in Table 9 for the two-sample (data) period.
Conclusion
According to the findings, there are significant changes in the components of the parameter that best represents the quality of water after the operation of treatment plants. However, especially BOD 5 , COD and TSS parameters that intensively used for expression of the water quality appear as a natural result taking place in the first component in both periods, show the analysis implemented effectively. One of the findings acquired as a result of the analysis is the Cd, Pb, T. Fe, Ni, NO 2 -N parameters become better representative parameters of water quality and the parameters of Sb, Mn, Al, B, As be-come less represents the water quality after commissioning the 
